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(54) ACTIVE OXYGEN GENERATING AGENT FOR ULTRASONIC THERAPY CONTAINING 
PHOTOSENSITIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active oxygen generating agent for ultrasonic 
therapy usable in treating cancer at a depth of body, viral infectious diseases intracellularly 
parasitic infectious diseases, pulmonary fibrosis, hepatocirrhosis, chronic nephritis, 
arteriosclerosis and angiostenosis each impossible to irradiate lesions with light, because of 
enabling the photosensitizer such as fullerene contained therein to generate active oxygen 
even at a depth of the body. 

SOLUTION: This active oxygen generating agent for ultrasonic therapy contains a 
photosensitizer. 
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mmm. 

[ifi^3S2] mmw. yi^m^^^^bm^itLti 
yy-u y-chh. m^m 1 imm'^mmmm 

;k '-KU h'-;H^p 'J Yy<7)X -5 :t yttTKjge^ 
; T^;^ hyy; T/l-yy ; y-'yry^ t h'o 

^i/x-f/irfyryRX/t Yu^i^yu\i)Vy'yryffi 

k^tc^y-Tytmm^ismy^y'<&Mm-m^T : 

T;^=¥>'il ; br-'l-nyil ; df- h^y ; ^-f-yWMW ; 

[11*119 3 .-K';x^kyiJ^«j3- 
;k ;KUrnl^uy^ijn-;K .-K U t•r.;^T;^3- 
^S^Ji-^ : T=^X h^y ; niyy ; ryry^ t Hn 

T;l^^>K ; ^LTJVuym. ; ^ b-^-y ; ^^yWmV^ ; 

\mm 1 1 ] mm i ~ 9wv^-ritA> i mmm. 

[000 11 



zbizX-oXyy-uyRi/^fi^y -I Uymmi^^j:i:(^ 

[0002] 

«e]fi<^DNAS-«jiBrL. mmmmmu ^y 

!mm. fsm^. m.^iSk. mmm. Ri/m 
zcox d^j:'mmmii. mmmm^z-^mmm 

m-^ZHzJi'O^thZbt^nihtiXii'O.. zcoi 

mt'm^. it-tztii^commMizxsmm^^ 
±^^t^izi,i. mmt^'j(^mx'h^fzib. ±ie<oj:o^ 

jMmmmcot'^A.) iz^cnmmtimhtixufc. mm 
±M<7m<7)mizntxi>. ^<DmM.ti'mm<7)m 

to/cA^, mMti^^m^j:mmmm^izii\,^xh^ 
mm^nz^^mm^%±^-\ti ztt^x^ h^mm^it 

[0003] ttztm^co—^-chi y^-uyizm 

LTti, c„ (^^) ^yy.9-<r)WSfr^X'h*). ncogc 

m^hhZti}m^tlX\'^^ (.it^. 50(6). 1995Sr# 

^co&^mmx'hh. -n. ti^mm.z\.i^ lESfia 
bitKx^<nwmm.ffm\^ti*h. m=minm^L 

'&^mzt\.ziihwi\^mimi,-thtz^\<z. #a*?§ 

tt^tJi-^ Sr 7 7 - y h fe^ $ -ti: S w t *>W § a? V -> 
Z<r)iio^j:mm^^tLX^t. ;Jfjxf-^y^^ 

fflV^|)C:t*tjygStLtV^.5 (BIO INDUSTRY. Vol. 14. 
No. 7, pages 30-37. 1997. i^F^Q - 2 3 5 2 3 5 

[0004] tTt±. 
jSJ-SStft- St. ?S*l*ia5tC?a3!)«4« (cavitation) 

i:>m-tl>. zmzi,^y i^fi>V ( • OH^rt') 

z<r>yi^A)V¥^ mmmij^hmm^mzw^L 

^0, StS-^-f SPgt, ±t UT 3 0 0-6 0 OnmCOjfe 
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yxt^y^il?>) Ct*^^0^)^^t•V^|, ( "Sonochemistr 
y", K.S. Suslick, Science, Vol. 247, pages 1439-14 
45, 1990$r#gl) . 
[0005] 

twi IX 3 0 0~6 0 OmCD'^^mW^^ 

[0006] 

=^mhmmmmm^^mizmth . 

[0007] 

immmmm] mttiiioiz. :^m(7)m=^m 
mMiimm^&?u. m^^mimM tr^mz^t^ 

izti^-^xmrnm^zmmmi^^it. -emcAo-c 

[0008] ^mm'^mi^m^^mm^nz'^ 

t^nimmib txa. v/m^^-y-tyxizx •) 

^j:i^mmmii:>mmt&zbi}^x^. mmiz^i. * 
m^-^^^bm-^^itzy^-uym^m^ijuy -f V 

ymmm\^^tmmmb Lxmm^iix\^h. 

T^U'Jy. u-XK.y:^!\,^ T^'J'JyitVyi^^ iSJ 

m'<JVK^)y. y)V^\y't^y. •fh7-9-^^yy. x 

7j-i/>-Y. NTS. ry^i^y. *:^-yy. 7xjj-7* 

y^xyilyi! (ALA) , HAT-DOl 

zbti^xth, r^)vy < 0 ymmwb txn. -•k;u7 ^ 
'7-thO''7J^ {ythyvy (Smi^) ) . 'svh 
^JVy ^>jy. ;>( ^ajtoi^y ^ ij ikB!t h 5 7 x- 
;p-1^yi^7 -f ij ra h^;U7 ^ U '>d;K;P7 -f y 
y^ nynifs)Vy ^ U y, -J^'7Yif^)Vy ^ U yx-f 
(DHE) . '<.yy;K;W7 ^ U y (BPS) , ATX 

-7 0 (:^V'yM,-y'ay ^ yyli*) , atx-si 

0 ( f our-f ormy 1 ox i me thy 1 i dene-3-hydroxy-2-v i ny 1 -de 
uterio porphynyl (IX)-6-7-bisaspartic acid) ^fc'Sr 

mfi z b 3&»-c# s . «»-K;U7 < y y^3i«c<o^r*»-c 



mz^)Uy ^-r-i-hV^J^mtLKmtlZ 
biJ^X'^l, 

[0009] :^m<r>mmimmmmm^nz^ 

fzyy-uybii. ^^i^zT-mttXh^yy-uy 

mitmirbit^-^. xii^'f-mtiizxhm. 
m'^izx*)m^^Lfzi><7)vh>). mm^bm 
-^^t^^izbizx-oxmmn^^tixK^h. z<r> 

yy-]yybtxi,±. ^(7)imxmzm^^tihh(r>v 

-vy. C7o77-^y. ^tiOJ$^«!^WT'*l.:h/ 
f-a-7'7 7-uy. ^LX=&mmd:yy-uy^j:i:i 

m>.^hzbifix^h. ^j:i}>xi>mmm'om^^ 

§coj±[A^/i>. i-y^f-jL-ym/Csayy-uyim^^^ 
cr>mtu\ mz. ^comwmii'oi^mK. mi 

«jiWfcSJitTv>s) . 9xmMSMmxhzb\z 

iOWtTfcO. «;^jtSr*UTV^ 

(77-uyc7)ik^t!t«i, iSi/SftH^. 
zti(>co^myy-\yyii. -^m^iixn'o, 

X'hh m^^: c^^yy-vy^ C7o77-Wy. V 
;i^f-'i':t-;u-ty^A-7', i^yj/;l''!7:t--'P-tyf-J. 
-y'Srt') . 

[ 0 0 1 0 ] S/^. ±fEi07 5-uyt::*^tt?r#4-r 
S^46(:77-Uyfc1t^-fl:LTV^|,*^ttlS^i: L 

7KfSttiS^^i^^ffiffl-r^^fc*^'-C$l., =5:*^T't, 4^y 
xf-ky^^y3-;K ^yrnti^y^^yn-yp, .-^y 
h'r:;i'Tyl'3-;l'. ;K U h*x;i/fcrn y H y<^ J: a ^Sr^N 
7j-ylt7K?W-^^*^^^ ; ir^XYyy ; r^i^^y : T 
yT-y, h Hodf ^/x^yl.ryT'y&y^t h'ndf i^7°p 

t/i/f'yrycoj: a ^ryry^si^jr^tf^N jfyft 

*S14S^i^ ; r)V^ym ; hT/Uoyi! : ^ V^y : 
dff-y|S^f!|c ; m\.zzitto(nm^=t<r>r~i!y>^\.t 
ti'irisymm^. mfzt\.h<n%'ji=f-(r)2mJXi.3 

m(nim.^m^\^hzb-»x%h, t^t-^x^^yy- 
vyb^^mmk^^. yy-uybcom-^immizm 
^t^'Mmmm^F^mMzh^. ^fm-^mm 

m'hl^j:b'<rm^i)^h. ;Kyxf-py/ya-;P^ff 

tL<m\'^i>zbis'x^t. 

[0011] ^fL<o£7)*?§tti«^i^<7)^i^M{i, mzm 

^^tl^h(7)Xii^j:\>^tK 1. 00 0-1. 000. 0 
00(DheO. if*L<«5, 000-50. 000<0t 

cr>t:m^^lZbti^T^l, 

[0012] m^S-iH'b LX^i. ^"FM. 1.000 
-1. 000. OOO.^icS, 000-15. 000 

cOz-Kyx-fvy^^y a-)Uim\>-^l<^t^mznt Uv^. 
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c 0 0 1 3 ] ^^m<7)m'^^mm^itmmm.miz}i 

Srfflv^S^^tcti. 75-uyi:<?)«-^^l:o|fr{ct-rff 

ytmi\t^^hf:.^\,zm^\.ohm'<&^'jt^^i. T 

%JWiZ<nm^m,z%tX. 79-pyi:RJCL^:V^ 

i,79-uyfc»^tswig«**^t*fc. *»ttaf 

^^coMS*^'7^-byta^-ftf ■?.>Ii:{i<}:'9. 79 

?M&*L^<^I.. L/i*^'o-c. yy-uytm-^it 
«0¥ligS(-jD-fC. y h^v'(0J:^^7 7-U-yfcKJt5 

a-yl^-C^-^Tt, i^$ixl.77-pyi:*^tti«:5J- 

[0014] *l6BH(Ofi^«?^fflvg14SI*J^Jtc-ir 
S n ^ tiJ^'Jco— 9TJ> S 7K^14 S i: Lit 7 7 
-^y«^flfji<0-milHc^tt. m^jkltMi. Ceo 

[0015] ±aL7t J; 3(i*%Bfl«aWftvfeSfflvStt 

sn^^sijtcJiiSffli: tx^tixmims'i^^tm-^ 
'f'km-^ituzyy-^^yii. mmmt:m^'r^ti\ 

4 0 0niiJ3lT-C$)&'i^!g*5*l./c*^. CI 



m^, Zcr)Xo^j:mm&'^mfSittfz!!biZ'^^j:yy 
-vy : 7K}§14S^i-^«Se^^:;Ht{i. ffl<'^l)7k?ltt® 

5ya?r*-rS:«-^l;5, 000-15. OOOiO^K'J 
X^Uy^^!;3-;l/5rfflv^|)%&Wil : 0. 1~1 : 

tt5:'#l.;ta6ai, 1:50-1: 1 SOOt/l'Jt**^ 

[0016] 3feti@^Ji: LT^^tt^^i^t^bf^Wic^ 
L/C 7 7 -U y Sr-^Wt-|.*l*HBOliW^J&]tfflvStt 

%m:'m.-th(n>^z-S^W£'^)VVc<r>yy-vymf'^^ 

L. 77-uyfc*^tt*^i^^l'tg»^:frLTi^^§ 

(i. ^y^y. vy-^)vy.)Vits^'>'Y. Th7hKo7 

y-fe'y?:iftL<fflv^2.;fc**Tt=.?., RiEiajSii. $«; 
4-4 ox:. »^L<lil!?2 5X:T'J)'5. RiSl^^ti, 

*«;6~4 8i^. »*L<iiiii«j2 4i^rar*>s. nt>ti 

7-f-^t'{cj;s«M^. •m^mhz.uz^mv. 
thzbt<x'^^. ttzm^s^^t^^mizx'o 
mmm-^vfcy^-i^y^^ti-mmmm 

mmm.m'^m3tt^i<zii. fammm^rmm-^ 

coi,Zim^j:'f:>i^itcoyy-i-yRlfSnmi^-tl7i<.i§ 
*^^>. 4 0 0maTcom^^^LX\<^^COi}mtl\'\ 

[0017] ^j:i3iMUzx a iz. ^mmfib Lxm 
ma^^b m-^itit: y'^-uyt:^:^i:^mm 
wm^mmis^mm^&\^wm-thfzibizmm-ti * 
mm^^u. yy-uybm-^it^-^mbthx^ 
7$.ym^j:}^<r)'gmmi^ix^^immt. •& 

|g«&^L=5:VvK?§tt«^i^^fflv^§^-&lct±. 7 7- 

i^yb com-^^tcDmizti"sm& mxt^ z b mm 
xhh, mt<.fmLm<^?i-i^'thm'm'rt=t^z7^ 

m. miti^rym. xtixt^'DnhHuya^ticj: 

^yiQmS-^ii^coym&b. Tii-^ii^'yT^y. 'Ji^ 
y. U=^y<7)JiXTMt-^coXo^j:--i^^'^izTiy 

asr 2 <iJ3i±*f I. r 5 y-ffc^iS) b mizit^-^m 

^i^)\^t:^th^m^'S^^iZfi\.^XI,i. N-tHP 
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n L-c si^^ii^mxi. mi&v i f^mwt^ ztiz 

i^'T5y$rC00H(C^sftT 1 Of§^;U*jD;t. jgtS 

tir-rs c: t J: 0 m^mizr s y k*<^a$^i/::;k u x 

[0018] ±ieco J: 9 LTf#^>ix-^v:7tii®.^li: LT 

mmmpu. ^mmmm^zts^^xmmmm^tix 
^^iiimxm^m^^ti^'^^iti, zt^^x^ i. . 
[0020] ^mm^^mi&mmimmmm^nzii 

MM^tifcV y)i^S.A^-y^zyxl,zX-oXm.tl^l,zX 

0 0KHz~2 0MHz, ^{Ci(i!>l-3MHzC0t,<05r» 

tt/cm*. ^*>T't$t;2Watt/cni2<7)ai:tlT'ff 3c^*W^ L 
V\ Duty cycled. ^1^1 0 0%, if^L<t±*^l 0 

X{>n^j:&i)<. *«;5~3 0 0S\ ift L<{i*<;3 0-1 

2 0^Xhh. 

[0021] *f6BBO*s^«r^fflvStti?^IMJti. 
t'*>l.. 0i)i(f LTti, ffF*a. P*i 

hztifx^h. t£^-xi,%mm'^mxh'om.mi 
m-h^mmifT-^mxh^tzmmu<r)ti^A.<r)m. 
<,z-m^zm^^h z t ifixt h . ^(om<^imi<z^^ >t 



mLx\^h<Dx\ ^mmi\i:^<7)mzmM^j:umizx 
'>xm^-^^. ^ziznuxm^^mmizb 

t J: ^Tr&I^Srff oZt A^'T# I . 

[0022] :^m(^m'^^immmmm^%i. 
mm (ffMrt, mmfH. m^. st, m^j:t') . 

hzbtfix^h. muimmtti^^zi^i. 
(Tym^mmm^^^^mM^. mm^z-mzm\^ 

<n^mmm^E.-^Lxmmtth z t t<x^ h . * 

m#c7):^i&. mL mM.<mmmm.^zX'yxi:> 

m^shifi. figAlBi-t»)J«;l~l OmgAgSrl-aiHl 

^zmx^^-'Th Z b i}<Xt h , 

[ 0 0 2 3 ] ±at^c J: a ifimmmmz 
(i. iL'^imbmLxm'i^=m'^m'^L'^<. 

tti?«^?pM. ^mztk^^iihb. mmizit^ 

0 hmmx^< i)^A.mm>mm.mizmi-i . - 
mmmz}i\,^xii^^A.mm'^mmm^zmii: 

hm&mmami. t^A.mm'^mmi.zis 

«s-c:»ffifi. ci t t^i> . Ltzifi^x. ^m^mm 
m'&^m^\i±wt>z^kmk. hhm.mmii 
\.^tzmz^w\izm^m^»nm. mmjmiizi o 

im^tifzV y)V^^^-ytyx\,zi.'yX^thm.z3;. 

bizi. ^ifiAMm'mm&izi5\\xmmi,zm^A/^ 

\^hfzi!b. iL^mzm-hfimmmiti^A.mm'^m. 

m}izmmi£\,m<-^j:<. lEiawmzmmm 

iimn^fihzb-ffimmixh. 

[ 0 0 2 4 ] t v^zii\^xif%^mnMmmwmm 

mmmz^j:htxmui. m^m.^<r)im^^ 

i.^xm^£hif. -m.mz\,m.^cr>m. \-aq^ 

f*. mzm 2 4 i^raf^ic^^sfisjt^ff a co^wii u 
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t:. mnimm(ommx'§.^izts£.^L. m. i~4 
[ 0 0 2 5 } ^/c, mm-^tmiti^xim-^tx 

mm H y •/ 'J A'lj -x;?.TAt<J: O^^^WtjIi^ 

tizbizj:>o. mmmmmm^mi^^-^ 

t-iii^yy^hztt.zX'.x. «Sttf63iSPffi<03! 
[0026] 

[ mm ] WTc*i&Bjc^^i^»?^^fflffittK^%4^i 
thtiK ztnzii'>x:ifwn<r>mwmmx&mM^ 

y](:mm-'r}=f-tLx. -mzT^jm. Mic^h^v 

S$-*t.&'-i^'Jxf-u-y/ij3-;KOTs PEG-N 
WikW&ti,) (*i^«*«75. 0 0 0. B*«») 
St/^C6o7 7-Uy (mS^<k^^) 2rfflV^7t. 0. 
5 4inMC6o77-l-'ytfO'<y-fe*y?t?Sl OmUC. 0~1 
0 8iiiM<7)PEG-NH2Sr-S-tf'<.>-fe'>'^?Sl OmlSrJP 
;i,jg3t^frT. 2 5'CT2 4i^^«i¥1-|.ii:tJ:^ 

•C77-l'y$-PEG-NH2i;^-^$-li:T. 

m:9i^mkL. 7 7-ix-yigS*5 0. 2 7iiiMt^SJ: 
^ tC7 P E G - N HjiSi-^flcS-'O -If 

^CLttJ;!?, 7v-^y-PEG-NHji^^*^* 



is.mf^m^-thzb^zi:mmLtz. ^tofss. 7 

y-uyizm-^ PEG-N H^cDitmi^i^^^m b\ 
79-l/y-PEG-N H2^-&fi|s<?)7k'^<^^ff3!)<:#c# 

ttT'J)o3t7 7-l/y*\ PEG-NHji^-^-t.^^ 

'&bts:hZbif7rs^ty.fz. 77-^yt:Sttl.PEG- 
NH2(7)asjD^yl/Jt*»'5 0Ul±cO^^T{i. mil 0 0 

%co77-^y*^*fflt^tTL-Ci5 0. 77-1^ y<o^ 

C 0 0 2 7 ] ISi^W 1 : in vitrofc1:>{)^^vgtt 

Ofit^) ::<7)«iJ: 1 0 Oramr -f -J i^aHTR 

PM I 1 6 4 O^ifi ( ::iX^ ■ JU :^VM. 305-02-0 
U Jtjtl 0%-t-*) 4^. 5%C02. 9 5%:*^. 3 7 
'C(7)mm^f¥TX\ ay7)i'j:yhiz^j:htX'^mL 

fz. mmmibw\m<r>ifmxwMLtz7y-uy-PE 

G-NHjjg^ftSrjgJtTT. ijfAJiSimmmzm^^t: 

(r)bntm^(^mmifzmmL. i ox/g/miiosstpis 
j^araL/i. 6'^x/i/7'u-h<^)#'>x;uips 

m<075-^y- P E G-N HjiSt-^ftc^^f itifiSr 1 ml 

o^^cwsasr 2 X 1 omm/nHzmmtxmmmmmi 

±ieo#'>x;Hwm«jSfKliDl-:foS:^aLJt 

(::i7)^^T#'>x/Hiti. 75-U-y-PEG-NH 

2^^«s*n 0;ug, RL<j^«2 X 1 o^m. mmA^2a 

l-ttilX^i^l) . '>x;l.ff<^iNB)!a$-e^>yhTg<a 

ffL^m. fE^>''x;l'S:^LT6':/x;l^ri— hcOJgg? 
iOSa^feW^a (Williams Healthcare Systems: M 

ODEL #6100) ^m\'^ximmt:mMirz mm^-. im 

z. ffi:^ : 2Watt/cB2, HSj|t^6 0^. Duty cycle : 

1 0%) . m'^mmtk. r^-h$rT/w$*'f;i^rji 

5tL. •^y^i'^-:?- (3 7'C. 5%C02) ^X3 
B^^«U^. -ef^iS^ifflBa^jaiia (Cell counting Ki 
t: PlC^b^. 345-06463) S^fflV^T4ff«l!c$■S3S 
t. 77-l/y-PEG-NH2JS^f*S-»-li-f. m 
^feoSIt t L=5r*>o 3 y h D-;Hc*tt& 
iOH^S:%TmaiUv:. ^mSk. m5iz5r^tXol,z. 
77-Wy-PEG-NH2^^ft:l 0 /zg/'>x;PSO# 

ttTT'ti. ^^mmL^t^y h o-;wcjt^-c 2 0 %ui 

TT*)oit. Mt='^x;WCJat.|.77-l'y-PEG- 
NHjS^-^ftcoaSrl. 2 5, 2. 5, 5X141 0;ug/m 
1. t3#^c7);fjSrit$-lX{43MHz, Hgjt^faSro-1 2 
OS.>-eSMb$-ti:T, :i»ffl)MScS-ti-SicLJt. aj:>]Wu 
ty cycletiSKb^ii-^ri^oyt:. «S*SrEI2->-5{CSrf. 
[0028] 02(4. 77-l/y-PEG-NH2^-& 

m^yj^Mzmnb^^^^nRLj' 1 «tfo«ejia&?? 

•CSOg?, IH<VN'--e6 0#) . IMHz, 60^(^m 



!(7) 002-24 1307 (P2002-l»^ 



- U y - P E G - N H 2 ^^f*t 5 xz g/'>x;l.5: Lit 

m^(ORL<r 1 mm<7)mm.^m^^-r mm. i x« 

3MH2, mnmmi. avv\'--c3os\ nvvN-re 
o#^) , iMHz, 6 03'<7)mx\ mm&mi. 

(cffiT Uz (3 0 mzM LXP<0. 0 5) 0*>'I2J6 4> 
/-^xyPSrasiD 1 . 1 MHz<7)|iWfeBlWB$ras- 0 ~ i 2 0 

0-1 Oxig/'>x;i.T'S^-fk$it7t%^<7)«i!a4»$$-^ 
t mmscimz. B^3tB$^60#) . 77-uy-p 
E G - N H 2 ^^i!^<^'mam*m±t h \,z-^fixmm. 

^m'^^TLtzm^WihiXh, 5-Wy-PEG-N 
H 2 ^^flccDiiJg 1 . 2 5 X/ %/'^x.)Vt^t^^M.mtl^Wh 

[00 29] imm2 : in vivofiL^X-att 



(RL<j^l) 5Xl08ffl$-RPMI-1640^ifil 

0 0xiUc!i)SL, BALB/C^vr>xfcJl»M*^^. 

^r/l^^TSil.. Mj§MltciBKiO:^?£T'75-Uy- 
PEG-NH2^^«j&S^itt, U y^N°)lWc0S4o 
2 4B#ra(B)f*t. 7 7-1^^-^*44 0 0 x/gO^-^ 

2mmm, &mz«sMy'ci-<ihxxfSfmmzw 
9\-i'h6o^i^m^mmMiL (.m^m-. imhz. ai 

:h : 2Watt/ciii2. duty cycle : 10%) , H||tf^(cv>> 

C„77-U>-PEG-NH,«^*KJ;«0,-|64 



7-V>-PEG-NH2 M-^f^tcOS-^mSlf &BSSt ^ 
77-^y-PEG-NH2i^ 

'^(^ik^-m 1 4 aT't'^T<7)-7'>X*^5EtL7t. yy- 

m^izmm<\<^i^<7)mzii\,^xt-7'^xii±:^ 
[00303 mim 3 : attigjg^i^s? 

-^ty, O2-) ^^SrSISUvi. f-b:7n-AC3 0 
*eMSr#*-ri)>'Ny^'X«E (HBSS. pH=7. 4. Lif 
e Technologies Oriental, Inc.. S:^) SOOuH. 

WMmix-ntzCsoyy-i^y-PEG-NHii^^w 
ffiHBssmmooMitm-^Lx. i^^mmm 
ssr2. 5us/JiibUz, Z(^mmz6 03^mm=^mi 

MUz (ai:»] : 2W/cin2, mmi. : IMHz, duty cycle: 

1 0%) , 2 5x:T5-;^mm.Uzm. mwi(^m^^ 

iz3mmmi'n^j:^fz. C6o75-P-y-PEG-NH 



flt«7)02-^^S:, ]:XT<7)miz^-t, c^^yy-vy- 

P E G - N H 2 t fiWMailfS: fl-=5: o 

^, WS^02-^*^jS^$njt. Ceo^^-i^y-p 

E G - N H 2^-&«c<0^TS#Wt S: it 
&t^C6o7 5-Uy-PEG-NH2ig^<?)^^ 

^-fx:m:mm^rits:'>fz%^\,t\rfii%i. 03-14 

[0031 ] 
[*13 









PEG~NH,M^^t: 










0 






0 




ND 


2, 5 




2. 3 8±0. 0 8*c) 


2. 5 




0. 3 2±0. 0 2 



[0032] a ) mM : 6 0#\ JiJ^J : 2W/cid^ 

IMHz. duty cycle: 1 0% 
b) ND : :^ai:^tl-f 
c ) ^i^±SE 

P<0. 0 5 : ^^fe^l^L^«r^J©^<OC6o77- 
l^y- P E G- N H2^^ii|s#«TtCfcltl. 02-?&4fi 

[ 0 0 3 3 3 l^i|gl|4 :MaS(Cj^-ti,C..7 7-l^>— 
P E G - N H,^-&ii|g(7)#aaft j]^fi^^m 



ejii&cOBALB/c^JlttV^X (Japan SLC. |? 

isi) 5x1 o6ifflfla/o . 2mimm/'7^x(r>m& 
x-mm^mttz. 2Mmkiz'7ryxmmi:imi. 
Bmm^^tifzm-^mmmm^mifz. 
mmiMx/nm^zmmLfz. mznhtitzRL^^n 

Sr, ■7>>XtC. 0. 2nilOfi (5xiO«iffl^vn7 

Hi«o«a«oiam, $Sjifi!yif#itc6o75-u>'- 

PEG-NHji^^Sr^W-fSPBSS:. AOOms/ 

0. 2ini/v':7xwfiT, ii«s-w-rsvn^;^{c»iRrt 



!(8) 002-241307 (P20 0 2-ch}0 7 



Lfc (th^J : 2W/cin2, iiS^ : IMH2, duty cycle : 2 



0%. ) . m'^mhyyxTj.-^-i--/rim<r>& 
^•r. 116 wi. m^^-th-^^Mzm-iCsoyy 

-U-y-PEG-N Ht^^ii!:cr)ii^-b ^<7)^km^'^ 
mnzjih-m^^iyj^t. C6o7^-Uy-PEG- 

P-ofz. Kmz. Cso77-^y-PEG-NH2lg-& 

WiUi-^mzm^^tifz. 

[00 34] 



«s m^zt%H-wz^. m=^mmfihzt\,ziiy) 

Wiwmt. mmmm,-^^j:mxhmi,z^mz 
m\^i:itifix'th, 

[01] ^WRffymmmm^^^mm^zmmi 
t Lxtttitm^^^'Ftm-^U^y'^-uym 

[02] yy-Uy-PEG-fiHil^'^m'^XMZ 
(03] 77-^y-PEG-NH2fe^5/zg/'>X 
[04) 77-Uy-PEG-NH2?S-&*5Aig/'?X 
[05] 7^-U'y-PEG-NH2^^0~l Ojug 

[06 ] MfiFSr^rf 5V'>xfc:Jf-rS75-l'y-PE 
G- N H2^^<7)a4i: ■e<^f^<OS#feiilt«Ote^ 



[01] 



[02] 




NH-PBG-QM* 
H 



NH-PEG-CMe 



77-wy(C«,) 




!(9) 002 



-241307 (P2002-pi07 




(e0))02-241307 (P2 00 2-@7Jg 



uo 



too 



80 



[05] 



I.2S 2.5 



(51)Int.Cl.7 Md-t FI ^7>K(##) 

A6 IP 9/10 10 1 A6 1P 9/10 101 

9/14 9/14 

11/00 11/00 

13/12 13/12 

31/00 31/00 

31/12 31/12 

35/00 35/00 

43/00 1 2 5 43/00 1 2 5 



F^-A(##) 4C076 AA12 CCll CC15 CC16 CC17 
CC27 CG5 CG7 DD21 DD51 
EE06 EE23 EE36 EE37 EE38 
FF15 

4C084 AA02 AA17 AA18 BA31 BA32 
MA02 MA05 MA70 NA02 NA14 
ZA361 ZA362 ZA451 ZA452 
ZA751 ZA752 ZA811 ZA812 
ZB261 ZB262 ZB331 ZB332 
ZB351 ZB352 ZC711 Zai2 

4C086 AAOl AA02 BC99 GA07 HA06 
HA30 MAOl MA02 MA05 NA02 
NA14 ZA44 ZA45 ZA59 ZA75 
ZA81 ZB26 ZB33 ZB35 ZC71 
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